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Ex-atmospheric science researcher
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(Docs, UX, grants, DevOps, admin...)
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Physics researcher at
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‘“". Spyder:
-~ Adesktop frontend for Jupyter
Python scientific environment and IDE

Started in 2009 by Pierre Raybaut

Developed by and for an international
community of scientists & engineers

Works on Windows/Linux/macQS

Ecosystem of dependencies & plugins



Outline

1. QtConsole: A Jupyter frontend for desktop apps
2. Frontend/kernel interactions with Jupyter comms

3. Remote development with Jupyter server






What is QtConsole?

The first Jupyter frontend! (2011)

Uses the Qt framework

Used by many desktop scientific apps:
Spyder, Napari, ChimeraX, NeXpy

Terminal-like features

Maintained by the Spyder team since 2017



“ |+  QtConsole Features

Add interactive console to Qt apps _

v Jupyter QtConsole
File Edit View Kernel Window Help
Jupyter QtConsole 5.8.0.dev®

Supports all Jupyter languages ol e S e e | o T 8

Type 'copyright', 'credits' or 'license' for more information
IPython 8.15.0 -- An enhanced Interactive Python. Type '?' for help.

In [1]: import matplotlib.pyplot as plt

Very similar to IPython S —

In [3]: for p in ([160, 20] * 2):
i plt.plot(np.random.random(p))
plt.show()

Inline support for Matplotlib (static PNGs)

In-process kernel to interact
programmatically with the app | A

HiA Y



2.

Frontend and kernel
interactions with Jupytenj/’\ :
comms



P What are comms?

sigma 15.70

e Protocol for two-way messages sent - & o
between Jupyter frontends and kernels I’y X o

e They allow for real-time communications
between those separate processes

e Used by many scientific apps or
frameworks built to run in notebooks:
IPywidgets, Panel, HoloViews, Bokeh




N Advanced interactions with
comms

. e Spyder has an architecture on top of @
comms so frontend can communicate

with the kernel and vice versa -

e These calls can be blocking, time out and et _vatue(vas) ‘ t 1,

pass the results to another callback

e Onthe frontend side, a call can also
interrupt the kernel while running JUPyter



import matplotlib.pyplot as plt

import pandas as pd

from sklearn import linear_model

from sklearn.metrics import explained_variance_score
from sklearn.model_selection import train_test_split

# Local imports
from utils import aggregate_by_year, plot_correlations, plot_co
# 8% [2] Exploring the Data

# Read the data
weather_data = pd.read_csv('data/weatherHistory.csv')

# Print length of data
len(weather_data)

# Print first three rows of DataFrame
weather_data.head(3)

# TO DO: Print the last three rows of the DataFrame
weather_data.tail(3)

# 8% [3] Visualization

The Variable Explorer

No variables to show

D ‘ Variable Explorer

In [2]: import time

In [3): data = {

el ‘Name': ['Alice', 'Bob', 'Charlie’', 'David'],
Sese 'Age': (25, 3@, 22, 35],
N 3 'City': ['New York', 'Los Angeles', 'Chicago', 'Houston'])

veet 1




The Variable Explorer

.

10 import matplotlib.pyplot as plt - No variables to ShOW
11 import pandas as pd
12 from sklearn import linear_model
13 from sklearn.metrics import explained_variance_score
14 from sklearn.model_selection import train_test_split
15
16 # Local imports
17 from utils import aggregate_by_year, plot_correlations, plot_co
18
13 Help Variable Explorer
20 # %% [2] Exploring the Data
21 -
22 # Read the data o = " =
23 weather_data = pd.read_csv('data/weatherHistory.csv') - -
24 ‘ ( =
25 # Print length of data = .
26 len(weather_data) In (2] > dmport time
27
: - In [3]: data = {
28 # Print first three rows of DataFrame i Name': ['Alice', 'Bob', 'Charlie', 'David']
29 weather_data.head(3) "Age': [25, 30, ;2’ 351: J 4
36 cH :- L 1 ' Al ' 3 L L '
31 # TO DO: Print the last three rows of the DataFrame BTeyhc [ vorks, “Los Angejest, ‘Ghicapu’, ‘Woastantl
32 weather_data.tail(3) I
33
34 - -
35 # %% [3] Visualization ‘v .

~~
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IPython Console



https://docs.google.com/file/d/1MOFAD_jA89ComJ5HdONTTD6vHQaFaAfq/preview

/home/carlos/Projects/spyder/Spyder-Workshop/workshop_solutions.py

b e
EhEBvo~wionswnr

# -*- coding: utf-8 -*-
Wivorkshop main flow. """ bon

# pylint: disable=invalid-name, f*ixnr'

5%

# Third-party imports

import matplotlib.pyplot as plt

import pandas as pd

from sklearn import linear_model

from sklearn.metrics import explained_variance_score
from sklearn.model_selection import train_test_split

: -
# Local imports

from utils import aggregate_by_year, plot_correlations, plot_co
s

# Read the data
weather_data = pd.read_csv('data/weatherMistory.csv')

# Print length of data -

len(weather_data) v
| €

File/cell execution

No plots to show

In [8]:




Hos/Prolects/
O FIVS =P 24 L P L84

1 # -*- coding: utf-8 -*-

2 "iyorkshop main flow.""" g
3

4 # pylint: disable=invalid-name, fv'xmlel

5

6

7 LA

8

9 # Third-party imports

10 import matplotlib.pyplot as plt

11 import pandas as pd

12 from sklearn import linear_model

13 from sklearn.metrics import explained_variance_score

14 from sklearn.model_selection import train_test_split

35

16 # Local imports

17 from utils import aggregate_by_year, plot_correlations, plot_co
18

19

20 # %

21

22 # Read the data

23 weather_data = pd.read_csv('data/weatherHistory.csv')

24

25 # Print length of data —|
26 len(weather_data)

< —

»

o
[
a

File/cell execution

...cts/spyder/Spyder-Workshop ‘

No plots to show

IPython Console

’ )



https://docs.google.com/file/d/1OLO-FAnpY5CoofZJqOBaeWclM25LQIMC/preview

/homej/carlos/Projects/spyder/Spyder-Workshop/workshop_solutions.py

° R

A o] e
OB WNHDOENONSWN -
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e e ——)

# -*- coding: utf-8 -*-
"iiorkshop main flow."""

# pylint: disablezinvalid-name, fixme

L

# Third-party imports

import matplotlib.pyplot as plt

import pandas as pd

from sklearn import linear_model

from sklearn.metrics import explained_variance_score
from sklearn.model_selection import train_test_split

# Local imports
from utils import aggregate_by_year, plot_correlations, plot_co
L

# Read the data
weather_data = pd.read_csv('data/weatherHistory.csv')

# Print length of data
len(weather_data)

> W Andres
> W Android
> = Bayta

> W bin

> m Casa

Display kernel info

) R

o)

In [52]:
out(52]:

In IS!] H

' /home/carlos'




1 # -*- coding: utf-8 -*-

2 """Workshop main flow.""" =
3

£ # pylint: disable=invalid-name, fixme

5

6

7 ¥ %

8

9 # Third-party imports

10 import matplotlib.pyplot as plt

11 import pandas as pd

12 from sklearn import linear_model v
13 from sklearn.metrics import explained_variance_score

14 from sklearn.model_selection import train_test_split =
15

16 # Local imports =
17 from utils import aggregate_by_year, plot_correlations, plot_co
18

19

20 # B%

21

22 # Read the data

23 weather_data = pd.read_csv('data/weatherHistory.csv')

24

25 # Print length of data i~
26 len(weather_data)

»

]
g
4

Display kernel info

P o

4

In [52]: pwd

- Out[52]: '/home/carlos'

In ESB] :

»

IPython Console



https://docs.google.com/file/d/1SLuvVKfVuE74rGxvK-9EVsI8DQAEgrn-/preview

# -*- coding: utf-8 -*-
"wiyorkshop main flow."""

# pylint: disable=invalid-name, fixme

L

# Third-party imports

10 import matplotlib.pyplot as plt
11 import pandas as pd

12 from sklearn import linear_model

13 from sklearn.metrics import explained_variance_score
14 from sklearn.model_selection import train_test_split
15

16 # Local imports

17 from utils import aggregate_by_year, plot_correlations,

19

20 v

21

22 # Read the data

23 weather_data = pd.read_csv('data/weatherHistory.csv')

25 # Print length of data
26 len(weather_data)
e e T aee)

plot_colc

The Debugger

Debugging is not active




The Debugger

/carlos/Projects/spyder/Spyder-Workshop/workshop_solutions.py
° e
- e S ~ Debugging is not active
2 """Workshop main flow."""
3
4 # pylint: disable=invalid-name, fixme
5
6 =
7 ¥ %%
8
9 # Third-party imports g
10 import matplotlib.pyplot as plt
11 import pandas as pd .
12 from sklearn import linear_model - (€3} - e
13 from sklearn.metrics import explained_variance_score 2
14 from sklearn.model_selection import train_test_split - i
15
16 # Local imports
17 from utils import aggregate_by_year, plot_correlations, plot_colc
18
19
20 ¥ %
21
22 # Read the data
23 weather_data = pd.read_csv('data/weatherHistory.csv')
24 L
25 # Print length of data == v
26 len(weather_data) -
- —————1 )] IPython Console


https://docs.google.com/file/d/1q0JAc4NblycRa6ughQK6pFjugQgS_nDj/preview




Cloud and HPC clusters are critical
resources for data-intensive research
Massively accelerates computation
Allows working with very large datasets
Can dramatically shorten the feedback
loop for data science and ML research
How to leverage these capabilities?

/)/
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Amfeli via Wikifnedia Commons, cr

CC-BY 4.0
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https://commons.wikimedia.org/wiki/File:Lusitania_3.jpg
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P "~ JupyterLab with JupyterHub

O
e Friendlier Ul/UX for end users A
e Locked to notebooks only Ju pyte I
e Limited software development tools
e For most people requires IT setup, ®

but IT is either small or non-existent

for many users, esp. the Global South J u pyter ap



Spvyder Remote Services

o o
PC Remote Computer
Kernels Jupyter Server

Files < HTTPS > Spyder Remote Services

Envs Environment Manager




Spvder Remote Client

SSH Integration

Auto-installs and launches the remote server if missing
Establishes a secure tunnel to the remote machine

JupyterHub

Connects directly to use the Jupyter server it manages

Modular APl System
Kernel Management
Remote file operations
Extensible architecture to build custom REST APl modules

} Spyder Remote Services



Features

Remote IPython consoles

Remote file system explorer

Extend with plugins

Connect to JupyterHub servers

Remote Python environments (released in 6.1.3)

Remote editing, terminals, projects (#T0DO - 6.2)-



From zero to remote development
in five minutes flat

Enter SSH credentials

Decide what packages to install

. Wait for Spyder Remote Services to be installed and env
created

Run your code!



Demo
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Happy Spydering!
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